NBS1 deficiency promotes genome instability by affecting DNA damage signaling pathway and impairing telomere integrity.
Studies revealed that Nijmegen Breakage Syndrome protein 1 (NBS1) plays an important role in maintaining genome stability, but the underlying mechanism is controversial and elusive. Our results using clinical samples showed that NBS1 was involved in ataxia-telangiectasia mutated (ATM)-dependent pathway. NBS1 deficiency severely affected the phosphorylation of ATM as well as its downstream targets. BrdU proliferation assay revealed a delay of NBS cells in inhibiting DNA synthesis after Doxorubicin (Dox) treatment. In addition, under higher concentrations of Dox, NBS cells exhibited a much lower level of apoptosis compared to their normal counterparts, indicating a resistance to Dox treatment. Accelerated telomere shortening was also observed in NBS fibroblasts, consistent with an early onset of cellular replicative senescence in vitro. This abnormality may be due to the shelterin protein telomeric binding factor 2 (TRF2) which was found to be upregulated in NBS fibroblasts. The dysregulation of telomere shortening rate and of TRF2 expression level leads to telomere fusions and cellular aneuploidy in NBS cells. Collectively, our results suggest a possible mechanism that NBS1 deficiency simultaneously affects ATM-dependent DNA damage signaling and TRF2-regulated telomere maintenance, which synergistically lead to genomic abnormalities.